studying of the role of the protein in these functions. We developed a chromophore-labeled IP 3 analog (carboxymalachite green-aminopropyl-1D-myo-inositol-1,4,5-Introduction trisphosphate, MGIP 3 ) and showed that spatially controlled inactivation of IP 3 R could be achieved within a Specific inactivation of biomolecules has been one of few seconds by MGIP 3 -mediated smCALI [8-10]. The the most widely used approaches to study the physiotime required for smCALI is very much shorter than that logical functions of these molecules, and various methof antibody-based CALI, which usually requires ‫5ف‬ min. ods, including the use of pharmacological antagonists, Furthermore, by focusing a laser beam at the subcellular targeted gene disruption, and antibodies, have been level in a single PC12 cell, precise control of the area used. The activities of most functional biomolecules deof inactivation could be achieved. In the present study, pend upon the site of expression and the nature of the we derivatized MGIP 3 to a membrane-permeant comcellular processes in which they are involved [1-3], so pound for noninvasive delivery into living cells. This a technique for inactivation of target proteins in a spatiomembrane-permeant probe can be easily applied to intemporally well controlled manner should be extremely tact cells or cell populations and smCALI experiments useful. To achieve this purpose, chromophore-assisted can be conducted under physiological conditions. We laser inactivation (CALI) is an excellent method [4, 5], in describe here the successful application of smCALI in which the protein of interest is targeted by an exogeintact cells using the membrane-permeant probe, and nously introduced antibody that has been tagged with we show that smCALI provides a powerful tool to anaa CALI chromophore, usually malachite green, and the lyze complex intracellular Ca 2ϩ dynamics. chromophore-antibody complex is subsequently irradiated with intense localized laser light. The irradiated Results and Discussion chromophore produces radical species that react with the protein to which the antibody is bound, causing MGIP 3 /PM Permeates through the Plasma its inactivation. Because the radical species are highly Membrane and Interacts with IP 3 R In previous studies, we designed and synthesized a chromophore-labeled IP 3 analog (MGIP 3 , Figure 1 ) and *Correspondence: tlong@mol.f.u-tokyo.ac.jp
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Membrane and Interacts with IP 3 R In previous studies, we designed and synthesized a chromophore-labeled IP 3 analog (MGIP 3 , Figure 1 ) and ters. This compound is expected to diffuse into cells, . Therefore, it seems likely that Ca 2ϩ oscillation was inhibited as a result of the of MGIP 3 concentration is the same as that used in the previous study [10] provides high spatiotemporal resolution in molecular inactivation, and should be applicable to studies of variIn the present study we showed that smCALI can overcome the main limitation of the conventional CALI ous physiological functions, especially in polarized cells such as neurons. technique, in which invasive methods have to be used to introduce antibodies into cells. Indeed, we have succeeded in examining the effect of smCALI on Ca 2ϩ oscilSignificance lations. The role of IP 3 R in CCE could be analyzed by smCALI without any long-term compensatory effect.
Biological application of conventional CALI has been hampered mainly by the necessity to use invasive Spatiotemporally controlled genetic modification (conditional knockout) [24] has emerged as a powerful momethods to introduce antibodies into the cells for target recognition. In the present study, we successfully lecular inactivation method. However, it requires a much longer time for molecular inactivation than smCALI.
carried out smCALI in intact cells by using membranepermeant synthetic small molecules. Cell Culture DT40 chicken B lymphoma cells were cultured in RPMI1640 supplemented with 10% fetal calf serum (FCS), 1% chicken serum, penicillin (100 U/ml), streptomycin (100 U/ml), and 2 mM glutamine. In some experiments, genetically engineered DT40 cells that express only type 2 IP 3 R or that lack all three type of IP 3 R were used [11, 12] . 
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